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Wherein the firsr reaction chamber is coupled to the second reaction chan^ber and separated 
ro^^e substrate..^ 

such that the radicals react with the substrate in a film conversion step. 

2. The apparatus of claim 1, wherein the excitation energy .ource supphes energy having a 
microwave frequency to generate a plasma from a gas. 

3. The apparatus of cJaim 1. wherein the second reaction chamber ,s electrically non-biased. 


4. The apparatus of claim 1, wherein the firs: reaction chamber is adapted to ^.enerate a 
nitrogen plasma, and the dimensions of the first reaction chamber are conrtgui^d Lh that 
sub^nally all of the ions generated by the plasma are changed from an lomc state to a charge 
neutral state within the first reaction chamber. 

Chamber"^' '''"^""^ ' P^^^^-^ 

6. An apparatus for exposing a substrate to plasma, comprising: 
a first reaction chamber; 

means for supplying a nitrogen gas to the fii^t reaction chamber; 
means for generating a plasma from the nitrogen gas, the plasma compns.ng ,ons and 
radicals; 

a second reaction chamber having means for housing a substmte for film format:on 
processing; and 

means for providing the plasma to the second reaction chamber substantially free of ,ons 
such that the radicals react w.th a substrate in a process conversion step. 

7. The apparatus of claim 6, wherein the means for supplying a plasma compnse. means for 
converting the gas to a plasma in the first reaction chamber. 

17. A system for reacting a plasma with a subsn-ate, comprising: 
a fiiTst chamber; 

with a subt^tr ^ '"'"'''^ ^'^"^P^^i^g <^onst,-tuents adapted to react 

an energy source coupled to the first chamber, 

a second chamber configured to house a substrate for fihn for«iation proces.mg; 
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a system controller configured to control the introduction of a ga. from the gas source 
the ftrst chamber and to control the introduction of an energy from the energy source; and 

a memory coupled to the controller comprising a computer-readable medium hav,n<^ a 
computer-readable program embodied then^in for directmg operation of the system, the computer- 
readable program comprising: 

instructions for controllmg the gas source and the energy sottrce to convert a pomon of a 
gas supphed by the gas source into a plasma comprising plasma ions and radicals 

whenem the first reaction chamber is separated fr.>m the second reaction chamber by a 
d,s^ncee,utv^enttothel.fetmteofth^ 

with a substrate m the second chamber in a film conversion step. 


18 


The system of claim 17, wherem the dimensions of the fir^t chamber ^ configured such 

that substantiany all of theionsgeneratedmtheplasma are changed fi^maniomc state toacharge 
neutral state in the first chamber. ^ 


The system of claim 18, wherein the gas is nitrogen. 


20. 


A machine tradable storage medium containing executable program instructions which 
when executed cause a digital processing system to perform a method of reacting a plasma with a 
substrate, comprising: 

generating a plasma from nitrogen comprising radicals and ions in a first chamber and 
transferring the plasma radicals via a distance equivalent to the lifetime of the ions into a second 
chamber substantially free of ions. 
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